Effects of epinephrine, phenoxybenzamine, and propranolol on maximal exercise in sheep.
The mixed adrenergic agonist, epinephrine (10 micrograms/kg, i.v.), the beta-adrenergic receptor antagonist, propranolol (0.2 mg/kg, i.v.), or the alpha-adrenergic receptor antagonist, phenoxybenzamine (1 mg/kg, i.v.), were administered to sheep immediately before maximal incremental exercise. The effects of each of these drugs on hemoglobin (Hb) concentration during maximal exercise and on maximal exercise performance were investigated. The maximal incremental exercise protocol began at 4.0 km/h and 0% grade and finished at 5.6 km/h and 12% grade, with speed or grade increases every 1.5 minutes. Maximal exercise in control (untreated) sheep caused a mean 42% increase in hematocrit and 44% increase in Hb. This exercise-induced increase in Hb was unaffected by propranolol but was partially blocked by phenoxybenzamine. Epinephrine caused an immediate increase in Hb which abated during the early minutes of exercise and then subsequently increased toward the end of the exercise challenge. Maximum oxygen consumption (VO2) in control sheep was 47.6 +/- 6.7 ml/min per kilogram. Maximum VO2 after epinephrine, 51.6 +/- 8.7 ml/min per kilogram, was not significantly different from control. Maximum VO2 after propranolol and phenoxybenzamine, 35.4 +/- 15.3 and 40.8 +/- 8.2 ml/min per kilogram, respectively, were both significantly less than control exercise (P < 0.05).